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In the past, he had always been in good health.
There was no known contact w-ith tuberculosis.
Physical examination revealed a well developed, well nourished patient who appeared younger than the stated age. He was dyspneic, and there was an occasional dry cough.
The blood pressure was 130/100 mm. Hg. The pulse was 96/min. auld weak. The neck veins wcre moderately distended and the chest was well developed and muscular. The area of cardiac dullness was increaseld both to the left and right of the sternun. The heart sounds ".ere muffled, especially at the apex, and no friction rub or murmurs were heard. There was sinus rhythm with an occasional premature beat. A moderate number of moist and also drv atelectatic rales were heard at the bases of both lungs. There wN*eire dullness and bronchial blreathing posteriorly at the angle of the left scapula.
Examination of the abdomen revealed a suggestion of ascites. The liver edge was plalpable below the right costal boIder and it was firm, smooth and nontender. There was pitting edemna of the feet and legs. There were freely movable nodes al)out 0.5 cm. in diametert in both axillac. The Hospital Course. The patient was treated for congestive heart failure. The following morning 300 ml. of serosanguineous fluid were aspirated from the left pleural space. Analysis of the fluid revealed a specific gravity of 1.013; white blood cells numbered 1,077/mm.3, with 92 per cent lymphocytes and 8 per cent neutrophils; protein content was 6.5 Gm./100 ml.; chlorides were 97 mEq./L.
Three days after admission the signs of cardiac compression had increased. A pericardial paracentesis yielded 700 ml. of sanguineous fluid containing large amounts of fibrin. Air was injected into the pericardial sac. Examination of the pericardial fluid revealed the specific gravity of the centrifuged specimen to be 1.021, of the whole fluid 1.028; the white blood cells were The rectal temperature ranged from 99 to 101 F. The fluid in the pericardial sac reaccumulated and within a week it was necessary to perform another aspiration. During the 10-day period of hospitalization 2,050 ml. of fluid were withdrawn from the pericardial sac and 650 ml. were taken from the left pleural space ( fig. 3 ). After 10 days the patient was discharged to his home.
Pericardial paracentesis was performed every 7 to 10 days on an out-patient basis. At each visit 700 to 1,200 ml. of fluid were removed. One month after discharge from the hospital, and 7 days after the last aspiration (1,300 ml.), on December 13, 1955, the patient appeared with severe symptoms of cardiac tamponade. He was again admitted to the hospital. On examination, the blood pressure was found to be 100/90 mm. Hg and there was a paradoxical pulse. Left thoracentesis yielded 500 ml. of serosanguineous fluid. A pericardial paracentesis yielded 1,000 ml. of sanguineous fluid. The patient was symptomatically improved following these procedures.
No apparent improvement had resulted from the antituberculosis therapy but it was continued for want of a more tenable diagnosis. Some type of malignant disease was suspected, though biopsy of scalenus, inguinal, and axillary nodes revealed no disease.
During the next week pericardial paracentesis was performed twice. The fluid removed was similar to that removed on previous occasions and the relief of symptoms was only temporary.
Three days later on December 31, 1955, he complained of an increase in dyspnea. Early the next morning while at stool he summoned his wife, who found him in respiratory difficulty. He died within a few minutes.
Autopsy. At autopsy, both lungs were displaced laterally by a bulging, taut pericardial sac. The left pleural space contained approximately 500 ml. of serosanguineous fluid. The pleura was firmly adherent to the diaphragm. The pericardial sac contained over a liter of bloody fluid. The heart, pericardium, and 12.0 cm. of aorta weighed 900 Gm. The pericardial sac was thickened, markedly roughened internally, and densely adherent posteriorly to the right ventricle and around the entry of the inferior vena cava. No calcification was present. The free portion varied between 2.0 and 5.0 mm. in thickness.
The epicardial surface was covered by small whitish granular excrescences. There were several distinct nodules over the surface of the right atrium ( fig. 4) . The right coronary artery was partially buried in this portion of the tumor. The right atrium and the area of the pericardial reflection over the aorta for a distance of 7.0 cm. were thickened. They appeared hemorrhagic and necrotic. This change extended through the wall of the right atrium to present just beneath the endocardial surface. The remainder of the heart was encased in a mantle of tumor measuring 4 to 6 mm. in thickness. Over the apex of the heart the tumor was 15 mm. thick and portions were seen to be grossly hemorrhagic. At the base of the heart all the great vessels were surrounded by tumor but did not seem to be compressed. The endocardial surfaces showed no changes. The valves were normal in appearance. The coronary arteries showed moderate atherosclerosis.
There appeared to be no invasion into the ventricular musculature. Both lungs showed a moderate amount of edema. The bronchi were opened and examined for tumor but none was found. The liver was moderately congested. The gastrointestinal tract, spleen, pancreas, adrenal glands, kidneys, prostate, testes, larynx, thyroid gland, and vertebral marrow were completely examined without discovery of tumor or other significant change. The cranial contents were not examined.
Microscopic Examination. Blocks of tissue were fixed in 10 per cent formalin, imbedded in paraffin, and stained with hematoxylin and eosin. Microscopically, the individual cellular characteristics varied only slightly from one area of the tumor to another. The cells were round to oval, sometimes irregularly indented. They varied through all gradations to elongated spindle-shaped forms in the more highly cellular areas. The nuclei were pale with a moderate peripheral condensation of chromatin and a finely dispersed basophilic stippling. The cytoplasm was faintly eosinophilic with indistinct cellular borders. Mitotic figures were present, but rare ( fig. 5 ).
Large areas of the tumor were composed of spindle-shaped forms arranged in bundles and clusters.
In areas where the cells were most elongated they were usually arranged in parallel bundles with delicate eosinophilic cytoplasmic processes.
In other areas the tumor had a more distinctive appearance ( fig. 6) 6 of the epithelial type, and the remainder were composed of both elements in approximately equal amounts. Our case would seem to fulfill all the criteria for the mixed type of pericardial mesothelioma.
About half of the cases showed no metastases. When present these were usually found in adjacent structures, i.e., pleurae, lungs, and mediastinal lymph nodes. Only 2 cases7' 8 showed multiple distant metastases. A thorough search disclosed no evidence of metastasis in our case.
The majority of the cases in the review cited above2 were diffuse tumors covering most of the heart, often obliterating the pericardial cavity and constricting the great vessels. When obliteration of the pericardial sac did not occur, a bloody pericardial effusion was generally present. Seven of the patients died of cardiac tamponade. The course of the patient diagnosed ante mortem by Shelburne' was marked by the rapid accumulation of sanguineous pericardial fluid. Lisa, Hirschhorn, and Hart'0 listed the presence of serosanguineous pericardial effusion as typical of malignancy of the pericardium. They stressed the rapid recurrence of the effusion after aspiration as being almost diagnostic. This was also emphasized by Shelburne.9 Others11-'3 have also emphasized the diagnostic implication of the presence of a bloody pericardial fluid in any patient. In XVhorton's review-'4 of malignant tumors of the heart, of the 100 cases analyzed 25 had pericardial effusion. All but 3 had hemorrhagic pericardial fluid; the rapid formation was very significant. In our patient, on 1 occasion 1,300 ml. of fluid were removed from the pericardium. Seven days later he returned again with symptonrs of cardiac compression. Fluoroscopy revealed the fluid had reaccumulated to the previous level and another 1,000 ml. of fluid were aspirated. This rapid formation of fluid in the presence of an adequate antituberculous regimen was considered very strong evidence of malignancy in our case.
The character of the fluid is also worthy of comment. The pericardial and pleural fluid w-ere similar. The pericardial fluid, however, w-as the more hemorrhagic. A large amount of fibrin was present. The pericardial fluid contained 5,500 white blood cells with 91 per cent lymphocytes and 9 per cent polymorphonuclear cells. The predominance of lymphocytes has been characteristic in most of the reported cases. The lymphocytosis is one of the findings that influenced the institution of antituberculous therapy. Sarrell15 also began antituberculosis therapy on a patient with a similar type of fluid.
The injection of air into the pericardial sac at the time of aspiration is a valuable procedure. As can be seen in the above figures, it helps to estimate the amount of fluid present, the size of the heart, and the thickness of the pericardium. Also, irregularity of the heart border caused by a tumor growth may occasionally be seen.
Meyer and Chaffee'f6 have reported hyaluronic acid in the effusion produced by a mesothelioma of the pleura. We attempted to find this polysaccharide in fixed tissue sections, using a modification of the periodic acid- 
